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(54} PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet; two of them arc in contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
Wllet. Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity to formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOMtJIbHAfl TPYBA 

(57) Abstract: 

McoomooBarare: b TpyoocTpoerora. CynB4ocTt> K3o6perefiMn: rrpo^cuib BboiojraeH b ehrc cgU M tT pam og 
KOM^MHarpxR M3 rpex KamxeBH^Hbix nojiocTcfi. o<Spa3ooaHHi>ix K3 Tpy6H0fl aaroTOBiaar. jjee K3 Koropux 
conpKKacaxrrcH ucxjjy co6oft napyKHbiMK noecpxHOCTHUH ynmpeaHbtx Mac-reft c $op«HpoeaHHeM ucxjjy 
rmmh TpcTben nonocrn. npn yroM CKyTpeKRHC nooepxHocTH A^yx KaiuxeawHhUC nonocrefi o6pcooBam>i 
BHyTpemieft noaepxHOCTfaio TpytiHOft 3aroroBXw. vdc napyxmce noBepXHocTM o<5pa30BaMw Hapymeon 
noaepxHocTbio nrpytSeofl sarxrroBKH, a BuyrpeHHHH noeepxHocrt> cpc^Hefl iiojiocth o6pa3oeaHa Rapyxxiofi 
noBcpxHocm*) Tpy6aoft sarxrroeKH, HapyjKHaH noeepXHOcrb aroft nojiocm otipasoaaBa BHyrpcHHcfi 
noBepxHocTfaco Tpy6aou aaroToBjUL 1 an. 
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Description |Oa«canKc H3o6peTCHKn|: 

H306pCTCHHC OTHOCHTCH It <>6pa6oTKC MCTflJUIOe RBlBJICHXKUI H UOKCT 6faITb IfCnOJIb^OBaHO npn 

taraTOBnaaai Tpy6 c ^aootfHUM npo$suiew. npnueWKMbix b KauecToe aaroroBOK luiacrwpcft. 
Hcravnoyeubix a/hi DoceraHoancHKM ncpuennofocTH boahhux. kwJtmhmx h raooabtx caBajom. 

M3BCCTHa UBorony^ceaH npo^an uio~ro$p«poBaHHaH rpyoa, nprcHHTOH 3* npororwi. Bbtnarmcjaian K3 
Kpyrjio* Tpy6«oft 3aixm>Bau€ ny-ren ^a^opwHposaHHH (pacTHKcmui) cc nanepcraoro ochchkh. PcryjrapyH 

Be/DTOSHy BRaBJIHBaHHH pOHMKOB D 3aTOTOBKy H KX KOTOW6CTB0, MOSBO Ha O^BOfl OTtpaBKC K3TOTaBJTHBaTb 

TpytSiJ c paanxiMHUw npo<}HneM. «m> oco6chho Bajnuxo Ann *rpy6, KcnonbayekOrfX B Ka^iocToe imacTupeft js/vi 
pcMOfm o6cejxmxx -rpyti. 

He^ocraTKOw raxofi Tpy6tJ HnntnercH 6anbaraH crcncHb np$apu;aijfim b uocrax K3TH6a, «rro yueabmacT 

BOSMOXHOCTb paCtBUpCKHH DJlftCTMpH B KOJIQKHC H yBemWHBaeT CTpaTUBaBCBKC HanpOTCHMH H, KpOMC 

toto. 6onbmoe kojbtoctbo KonnarrpaTopos HanpfUKwmn b wee-rax K3rn6a Tpy6bi. 

TcxHswocxaa aaAava, panaeuan Ksoopcranacu, 3aicmo<iaeTCH b jrucKwncmn! oc/rawKKW ocxaTOHBou 
Aofroptrax^oi stwcTOfloECHKH KpHaoBbi npo^HJiH h b chwachkh npfl«amfiMX Ac4>opMaD>ia Tpy6w. 

nocroBncHHafii saAatta pemaercn 3a ckkt toto, trro b npo$anbHon Tpyfc, npcsnxyn^acTBCHBO coapiiofl, 
Dumnacmioft c $aooHHba* ccmjthmcw npo^nnx. oomaooo K3o6pcTCHH», npo^nnb BbmonncH e hoa c 

CRVQiCTpHMBOA KOUOHHaqSH H3 TpCX aannCBHAHWX nOJlOCTtfl. 06pa30BaHHbOt S3 Tpy6BOft SarOTOBKH, ABC SO 

Korropbix conpsncacaioTCR uuKAy oo6ofi HapyaucbiuH noecpxuocTflWH ynmpeHHbix KacrtH c ^opugpoBamfrw 

kCCJKAy HMMM TpCTMft BOJIOCTH, UpH 9TOW ESiyTpCHHKC IlOBCpXHOCXJI A "7* taiTJlCKH^HUX nQnOCTCfl 

oopaooeaRbi BHyTpcHBcft uoocpxHocTtJo Tpy^Hoft 3aroro8XH. hx HapyxHbie noBCpxHOcm o6pa30BaHbi 
HapymHoft noocpxHocxMO Tpy6noft saroro BK M. a BHyrpeHHHH noeepXHocra* ncmocm o6pa3osaHa HapyxcHoft 
noBcpXHOCTbio Tpy6aoK 3aroTOBKH, HapyrenaH noaepxHoerb yroii nanocni oCptoooana BnyrpeHBcu 
noBepxHOCTUo Tpy6Hoft saroroBXH. 

B np<9Diarocuoft npo^wibHoft Tpy6c oonbman nacrb noBcpxKOCTH Tpyobi hbjihctch wacruo onucaHHofl 
oKpyiKBOCTK. <rro 3HamrTcjxbHO yMCHunacT KomraocTBO KOHnarrpaTOB HanpnKCHHH no ncpHMCTpy Tpytibi n 
ycKTDDi pa3A»HK npo^>vmn h noBbonacT npoKHocrb ccmchhh npn pasAane Tpy6 b npoqoocc «x HCOOTEbooBaHKH 
b KauecTws ruiacTbjpeft Ann BoocraHOBncHHR rcpMcnroiocTH npn peuonre o6ca^mjx kojiohb. Kpoue toto, 
cRMxanrpcn ocraTcwmjc HairpRmamn h b csapnou mse nocne pasA^nc Tpytibt b cKBaacHHc, tslk Kaa 
coapeoft moB naxoAirrcH b 3<>Ke wanoft Ac^P^auaK, a ocranfanaH uaert> nepHuerpa (c^opMnpoBaKHbcc 
KaoncBBABUc hojiocth) hucct nnasaue ncpacoA" c uanoH apwraoHofi, 

ricpHMCTp napysKoft noaepXHOCTH npo^nniaioA Tpy6w Hocaonbao oonune BHyTpcHBero nepHurrpa o6ca^iiofl 
Tpy6bi Arm oo3A«nim naTnra, a RapyxHbift oancaHHbol ^Hav«rrp ucHbmc BByTpcasero nvaucrpa o6caABon 
Tpy6bi nnn o6cchc4chhh cso6qqboto cnycaa b cfCBaiKKHy. 

McnojnoooaHHC npo^nnfaHbcx Tpy6 b Kamcrrx nnacTupcH, ycraaaanMBacMMx b uecrax noBpC2KA caHH 
(TpcnBJHU, uecTHan CKB03nan Koppooaw, Acp4>°P H P OB aBHwe OTBcpcmn, h3hoc h np-) o6caAHbtx kohohh, 
kucct pflA npcHMympcTB no cpaBHCuxoo c Tpappnxf*osna>nai MCTOAaun: iextotobjichhc npo^icn^BOft ipytSbi «3 
CBapnon saroTOBKH noaBOJiHCT aHawrcnbHO cHH3im> pacxoA" Ha ec npoH3«¥jcTBo; xaa aaa 
3HaMUTCJibuaH YacTb nqiKMcxpa TpyCu imnHcrcn lacrtJO <xxHcaaHofi oapyKHocTK, trro ywcHunacT 
KonHMCcroo KOHucHTparoB. yBcnHUHBaer njxoo^aAb conpHKOCHODciow npn paaflauc uusAY BbinpaancHHOH 
Tpy6oft n KonoHBOR u ywJnrofBacT HanpimeRKH cTpanrauoor, emuniiHOCTb npnucacsKH npo^iMnbHbcx 
Tpy6, cxpopMHpoBaHHboc b 6ynTt>i, no3BQ/i«CT awparnrrb epewn peuoBTa, yucnboncTb pacxoA MaTepnajiOB n 
3*TpaTti npH pe&xoHTe rronpem^cnnMx yiacraoB nnacTbqmun xoB3e^noft A nRHM * n P 0C53O0 A Trrl> pcuoHT b 
CKBaxKHax Ha 3Hawrcnb«bix rnytSnuax, noBbtcnrb HaAexnocrb n ppnroo&wKm* oxpcvtoimrponainiono 
yuacTaa. 

ripn ^opt^HpoaaHHH 6yirra H3 npcyyiaracMoft npo^wibKoft xpy6w 3HawrcJibBO caHmaxrrcH npc^cuibHMc 
Ae$opuauHH h capyuaaaHHC TpytSbi, talk aaa yiuia^Ka bhtkob npOAonbBoft Tpy6bi npoioooAHTCH na ppt 
onopbi ymRpcRHbxx uacreM aannesnAnbix nonocrcn. 

Kpowc toto. npwiaracubXB nptxjmnb kmcct Bpcrarwxyn jaccTaocTb, n npn ^opunpOBaunn 6>^rra hc 
npowcxoA^T cmrthh cchckhh. a npn paoMOTKe hc Tpc6ycTCR Aonojn^MTcnbHbCX onepanxn h o6opyAOBaHHH 
Ann npaBKM TpyfSbi or ca-pyMXBaHim. 

npcAnaraeua« xpytSa npn MaacHviajibMofl KOMnaKTHocTU ccmchkh sxmcct Hanoanbnaie paAnycbC KDMBUSHbi 
4«pMbi ccMcmtn ^aooiiHoro npcxfcmiH. A mcm waibinc apwmc3«a ^opubi cc<khhh npo^nnn, tcvi uchwhc 
KspacxoAOBaH pocypc njiacmmHOCTH npn ^opmobkc npo^nnn b cxaHC h npn pa3Aa*ie cro b CKBaxmc, tcm 
ucHbmc BCjnranHa ocraTOMHbix HanpnmcHHR. 

Ha Mcprcxc H3o6paJKCHivi npo^unbHan Tpy6a noncpcMHoc ceveMne. i^c I h 2 - marine BMRHbie nonocrtf. 3 

CBapBOfi UX>B. 



RU 2091655 CI 



~ noodle™ ™**P— 

np^«^ ^ nanpttwtpi „ 

XopaKTepncTBKR T^xaonorotecKKx naoaumon a^^c, . 




fco^^T^u. 3^ ^^^™°, Tpy6y 69 ao< c rem,*™, era™ 3 .5 ^ 

- Hoc. n^2^^ ^T^-™ D 4 L 0 ^ 1 ™ «» * 



- «» —~~^m^m^.j a in 

BapyMOTOflaBneaHM. '^"wrapoBaaHoro ywnta npn B«3 A cflcTBio, aaa BHyrpamcro, tbk a 



-4- 



RU 2091655 CI 



Claims (<Popuyjia H3o6perenH«|: 

ripoJumjiaR Tpy6a. npcMwyn^ocTocHHo coapHAH, BbmanHCHHaft c <*>aooi£Kww cchchkcw npo^mm. 
©Traroaioinaflc* tcw, wto npofuuib bwtkuihch b wj\t CKuuerpiniHoft Kowtwrnaimn ho rpcx Kanneo^RHbix 
nonocrrelt o6pa308aHHwx K3 -rpyfooft saroroBKK, jjoe H3 Koropbcx coapiotacasmn uemjjy oo6ofi 
HapyxHbtUR nooq>XKocTHVH ymapaaatx wacrefi c ^opuHpoBafoiew ucjc^y hhuh Tpcrbcft nojiocra. npa 
yrow BHyTpcHHnc noecpxHocm jipyx Kanncasmttac no/iocrca o6paaoBaHbi QHyTpeHBcn noaepXKOCTbio 
Tpy&toft aarcrroeKM. MX ftapyxBbie noBq>xnocrM o6pa3oeaia4 HapyxHoA noeepXHocrtJO Tpy6Holi sototobkis. 
a GRyipemmn noeepxHorrb cpefptdk nojiocru oGpaaoeaHa Hapyxmoft noBepxHocrwo Tpytfoofi 3aroroBXH, 
HapyxHafl noecpxKocrb 3roft ikjiocth rfpaooeaHa BHyrpcHHcft noocpXKocnjo rpyfooft aaroroaKK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60. 1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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